&>

Measure accurately, analyse efficiently and manage
professionally measurement results (of the electric powertrain

CSM web seminars

CSM/\PXpIainecl

measurement technology

Innovative Measurement and Data Technology



The Vector CSM E-Mobility Measurement System

Data Analysis and Measurement Data Management
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Voltage, current, temperature, acceleration, strain, vibration, flow, humidity, pressure, CAN, CAN FD, LIN, ECU CAN, CAN FD,
torque, speed, frequency, performance data, efficiency, effective power and much more. FlexRay, Ethernet Ethernet

E-Mobility Basic Measurement System Vector Data Logger / Interfaces CSM Logger
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The high-voltage electrical system

The high-voltage electrical system connects various consumers .« r

converters and power electronics with the HV battery.

Required tests in the HV vehicle electrical system

» Battery state of charge and energy balance \ /
» Dynamic behavior \ ’ J

» Investigation of shield currents on HV conductors Powertrain Aggregat_e &_On—Board Network
» Determination of efficiency and effectiveness g E'St;ftzztor g 2:::;::”

» Power flow and identification of losses O Power electronics € PTC heater

> 9 DC/DC converter

Compliance with standards such as LV123, 80303 etc

Quickcharge unit

Achieving meaningful results with precise, fast, On-board charger

time-synchronous and HV-safe measurement technology
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Data Analysis and Measurement Data Management

Power measurement wsignalizer  J{  wwom |
In the electric power train

CANape eMobility
vMeasure exp Analyzer

» Acquire raw data voltage and current with
CSM HV Breakout Modules

XCP-Gateway

—

HV Breakout
HV BM Split

= Precise and HV-safe measurement with up to 2 MHz e
= upto 1,400 A, 2,000V peak

E-Mobility Basic Measurement System

= for laboratory, test bench and mobile use

eMobility Analyzer

» Fast measurement with CANape or vMeasure

» Power determination with eMobilityAnalyzer

Calculation of power &
efficiency values

» Analysis and management of measurement data in

|
° " rﬁ.v_:
vSignalyzer and vMDM | Em—— —
I'F ———
‘ '
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Visualization of the measurement results

m [1.1 - 1.5] Raw Data and processed Data
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» Remarkable: Negative apparent power peaks in one motor winding of the e-motor
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Management, analysis and identification of anomalies

» Testing, endurance testing and WLTPs generate very large

amounts of data.

» This requires
= Secure, organized storage of measurement results
* Clear labeling of measurement results
= Filtering according to search criteria
= Recognition of search patterns

= Extraction of KPIs

» Efficient methods for automated search for anomalies in

large amounts of data

» Measurement files with anomalies must be easily

recognizable and immediately analyzable in detail
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vMDM - a proven solution for the management of measurement data

Secure storage of measurement data
Protection of data against unauthorized access

Easy exchange of measurement data between distributed teams

vV v v v VY

performance

» PDF reports and index reports

Execution of computationally intensive and extensive analyses, classifications and reports without loss of workstation

Solution for efficient management of large amounts of data from development, test bench runs and driver tests in the cloud

vMDM Cloud Report
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Automated processing of logger and measurement data

vMDM pro

(g

vLoggerCloud

Vehicle data upload via
vLoggerCloud

.
-------------------

C/' R/
» Q.
Data Analysis

v

> E |fL!

Reporting

= \
Automated data upload from
test benches

Download

: ;vMeasure/CANape

Storage system,
Windows file system, permanently scanned
for new data files

vSignalyzer/ CANape

VMDM Cloud Report

erature

vvvvvv

Speed max

2=
NP A vt

Report sent by vMDM
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vSignalyzer and CANape as vMDM Front-End

» Access point to measurement data within N - ot Ve
. :- Start Display Analysis Tools Graphic vV e

& 1:Demo [ 2 Classification -
vMDM T T — :
S:‘ j=| tiame Value Measurement File Meta Data
& | [V/B 0BD1Engine RPU B 2286 1=11m 431762445 5
S E 0OBD1 Vehicle Speed Sensor ) | 119 | 10(2)minDiv i File name Demo_007.mdf |
» Entry point to vMDM Collections : Date 08.09.2015
Time 16:11:38
= Interactive visualization of data stored in Distance 480 km
Max. Speed 132.0 kmvh

Max. Coolant Temp. |85.0°C

vMDM

No. of G 6
. . . vMDM Demo sl ol
» Design of analysis algorithms to be executed , Emission standard | U
|7/ B Speedviolation @ |OK A (2191 08D Sensors = &% Cluteh type Wet dual-clutch
1 v/l OilTempTooHigh B 0K Al 0BD1 Engine Coolant Temp @ 85 °C
|n VM DM i z ! nifr?.p._oi.vl?...v...u-. ~ law '4",1“1"1‘3\].7”“5 |__ORN1 Fnnine RPM m 29286 rom Actuator type electromechanical 3
2 x
1 @ vMDM ov & 5 Al Files ~ >a-0~-
» Presentation of results i s 5-8-0
Emission standard: EU6 ; £|V| Power [kW]: 3 - Hifnd ; 2 |V K
1 X | Results (37 Files [
= Files esuits (37 Files =2
File Name A | Max coolant temp [°C] | Max speed [km/h] D k Gears  Power [kW]  Actual torque [Nm]  Clutch type Engine moun
v 3 Max speed [km/h} 2 Demo_000.mdf 4.001 7 250.000 Wet dual-clutch transverse A
no_002.mdf 6 0 Wet dual

= Channels D

LowEnd 0(26) Demo_006.mdf 5 386.000 Wet dual d longitudinal
MidRange 23(25) » Demo_007.mdf 6 406.000 Wet dual-clutch transverse
. h "
Attac m e nts 3 - HiEnd 14 8 426.000 Wet dual-clutch transverse
E on standard 8 49 Wet dual-clutch longitudinal
- Eve nts Wb EU4 009 6 Wet dual longitudina
V| %, EUS 13 (19) 7 ) Wet dual longitudinal
V] % Eus 24(37) 6 Wet dual-clutch transverse
A rae ¥ 6 Wet dual-clutch longitudinal
. . . ; 2 5 8 Wet dual-clutch transverse
» Filters and queries for accelerated () seoer 2] Quers 5 000 Wetduslcutch | lonaitudinal
< >

measurement data search ' =

vMDM Demo.xna
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Results of the pre-processing

» Immediate display of pre-processing results in the vMDM Explorer

= |n the example: number of automatically detected dips in inverter efficiency

» Advantages:

= No manual, time-consuming searching of the measurement files

@ File Mame @ Author @ Department @ Power @ BatteryCap... @ Range @ Software V... @ Calibration... @ MumberOfHits @ Project @ Subject @ Preprocessing State
r ESW—I_EMOT_ECI... Test Engineer testing 120 kW 45 kKWh 190 km InwEff_VO15P3 WO15P3_CALDO3 7,000 @elrivetrain | Inverter Success

SW-I_EMOT_20... | Test Engineer2 Validation 120 kW 40 kWh 180 km InwEff VO15P2 VO15P3_CALDO3 2,000 @elrivetrain | Inverter Success

Flugzeugmaotor... | Test Engineer Testing 120 kKW 45 kWh 190 km InvEff_VO15P3 VO15P3_CALODT 2,000 @eDrivetrain | Inverter Success

SW-_EMOT_20... | Test Engineer2 testing 120 kW 45 kWh 185 km InvEff VO15P3 VO15P3_CALDO3 7,000 @eDrivetrain | Inverter Success

eDrive_1.mf4 Test Engineer testing 120 kW 45 kKWh 190 km InwEff_VO15P3 WO15P3_CALDO3 3,000 @elrivetrain | Inverter Success

elrive_0.mf4 Test Engineer testing 120 kW 45 kWh 120 km InvEff_ VO15P3 VO15P3_CALDO3 2 000 gelrivetrain | Inverter Success

SW-_EMOT_20... | Test Engineer2 testing 115 kW 45 kWh 185 km InvEff_ VO15P3 VO15P3_CALOO4 7,000 @elrivetrain | Inverter Success

= Direct indication of conspicuous measurements and configuration of the measurement object (e.g. SW status,

parameter set used)

= |Immediate detailed analysis in vMDM front-end tool
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Determining meaningful variables

» Pre-processing to automatically find anomalies, search patterns, events and calculate characteristic quantities
= Max switching currents, voltage dips and edge steepnesses
= Fluctuations and tolerance checks
= Determination of switching times

= Aggregation of data

» Extensive CANape function library with mathematical, Boolean, statistical functions as well as the functions of the

eMobilityAnalyzer
» Conversion of raw data format to the powerful, standardized mf4 format

» Definition pre-processing with standard CANape/vSignalyzer on-board tools

CSM Xplained: Measure accurately, analyse efficiently and manage professionally measurement results A
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Advantages and strengths of the Vector CSM measurement solution

» Innovative, fast, precise and flexible measurement solution

» High measurement accuracy due to robust CSM measurement technology that can be instrumented close to the
measurement point

» Synchronous recording of raw values enables exact calculation of performance parameters and characteristics
with the eMobilityAnalyzer

» The intensive analyses in pre-processing are performed in the cloud

» Statistical analysis results and overview of conspicuous measurement results with one click

» Detailed analyses in intuitive vMDM front-end tools

For more information, visit www.vector.com and www.csm.de
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About CSM

CSM has been setting technological standards for decentralized CSM GmbH (Germany, International) CSM Products, Inc. USA (usa, Canada, Mexico)
measurement technology in vehicle development for over 35 Raiffeisenstrafie 36 1920 Opdyke Court, Suite 200
. 70794 Filderstadt Auburn Hills, Ml 48326
years. Our CAN bus and EtherCAT® measurement devices
) , , Phone: +49 711 - 77 96 40 Phone: +1 248 836-49 95
support worldwide renowned vehicle manufacturers, suppliers . . ,
email: sales@csm.de email: sales@csmproductsinc.com
and service providers in their developments.
YSis and Measurement Data Managemem

Continuous innovation and long-term satisfied customers are [ — -

our guarantee for success. Together with our partner Vector - e

Informatik, we have developed an easily scalable and powerful mo—e =l o
E-Mobility Measurement System for hybrid and electric vehicles 7XCPMWS Fig =

and are constantly expanding the areas of application. With our

HVo
Modules

‘3:'%

ECAT
Hv Breakout :"0 s Modules g

high-voltage safe measurement systems designed for fast and B B

Voltage, < E‘LK(!“"‘DNSUB LWUW\M\NIW& blmﬂlmw WW‘WMWM‘N o am
2!

muchmore:

accompany the change to E-Mobility.
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For more information and the current dates
of CSM Xplained, please visit

www.csm.de/webseminars @%

CSM, Xplained

measurement technology
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